Peptide-binding domains: are limp handshakes safest?
Interactions between short peptides within proteins and peptide-binding domains can trigger many important cell signaling processes, and their interactions are typically of modest affinity. A study showed that this modest affinity appears to be favored by evolution. They used phage display selection to discover "superbinder" Src Homology 2 (SH2) domains, which bound peptides with much stronger affinity than naturally occurring SH2 domains. These superbinder domains had strong biological effects, such as blocking cell signaling. Although the superbinders had higher affinity, this did not appear to reduce their specificity. In contrast, SH2-binding peptides from bacterial pathogens have evolved to exhibit promiscuity of binding to multiple SH2 domains, carried within effector proteins that subvert signaling upon entry into the mammalian cell. Because there are many potential peptide binders of the SH2 domain found in numerous human proteins, modest affinity not only may optimize transient signaling mediated by reversible interactions but also may minimize off-target deleterious binding effects. The stage is set for a more thorough evaluation of the specificity and off-target impact of both naturally occurring and artificial domains and peptides. This may help define both targets and reagents for therapeutic intervention in key signaling processes mediated by short peptides.